Aim: To estimate the reliability and validity of the Dental Anxiety Scale (DAS) and identify the prevalence and the effect of the socio-demographic characteristics of dental anxiety, in a sample of 212 adults. Methods: The psychometric sensitivity of the scale was assessed. A confirmatory factor analysis was performed, and the convergent validity and internal consistency were determined. The prevalence of anxiety was estimated, and the effect of socio-demographic variables on anxiety was assessed using structural equation modelling. Results: The participants' mean age was 33.5 (SD = 15.6) years, and 62.3% were female. There was an adequate factorial adjustment of the scale in this sample. The convergent validity and internal consistency were adequate in the one-factor model. Regarding two-factor model, there was a high correlation (r) among the factors, which jeopardized the discriminant validity. A total of 47.6% of the participants (IC 95% = 40.9 -54.4) presented low levels of anxiety, 32.5% (IC 95% = 26.2 -38.9) moderate levels, and 12.3% (IC 95% = 7.8 -16.7) exacerbated levels. There was a non-significant effect of gender, age and education on the anxiety levels of this sample. Conclusion: We concluded that the one-factor model presented better psychometric qualities, that anxiety was highly prevalent and there was no significant effect of the demographic variables on anxiety, in this sample.
Introduction
Factors associated with dental anxiety have also been presented in the literature, namely, several studies have reported differences in its prevalence of between genders, with women being typically more anxious than men (Corah, Gale, & Illig, 1978; Rosa & Ferreira, 1997; Udoye, Oginni, & Oginni, 2005) . It has also been reported that the level of anxiety tends to decline over the years (Hägglin, Berggren, Hakeberg, Hallstrom, & Bengtsson, 1999) .
Thus, studies that aim at identifying dental anxiety's prevalence and associated factors can help improve the approach adopted during the consultations, and assist the professionals on how to proceed in order to ensure the patient's comfort.
It should be emphasized that such studies should use screening tools with adequate psychometric properties to ensure the quality of information collected. Regarding the use of the Dental Anxiety Scale (DAS) in different samples, no Brazilian papers were found where the data was based on the construct validity of "anxiety", concerning both the factorial and convergent validity, which are fundamental characteristics in data measurement and quality.
Regarding the 5-item modified DAS, the construct validity and reliability were asserted in detail (Yuan, Freeman, Lahti, Lloyd-Williams, & Humphris, 2008) , however, this process was only carried out for the Chinese version of the instrument. Moreover, the internal consistency, reproducibility and the concurrent validity of the scale were also evaluated (Moore, Berggren, & Carlsson, 1991) in a Danish sample with 155 subjects, who presented an exaggerated fear of dentists. For the Turkish version of the scale the internal consistency, reproducibility and the concurrent validity were assessed, but the construct validity was not estimated (Tunc, Firat, Onur, & Sar, 2005) .
Finally, for the Portuguese version the internal consistency was asserted when the scale was applied to 747 adults (Hu, Gorenstein, & Fuentes, 2007) , however, the construct validity was not determined.
Concerning the scale's factorial structure, the initial proposal indicates the construct as unifactorial (Corah, 1969) .
However, more recently it was argued (Yuan et al., 2008) that, due to their theoretical conceptualization, the scale's items should be divided in two factors: "anxiety prior to dental treatment" (questions 1 and 2) and "anxiety during dental treatment" (remaining questions). Thus, the authors presented evidence of the scale's construct validity when using a two-factor model, in a sample of Chinese individuals. Thus, our study was carried out with the objective of estimating the reliability and validity of DAS when applied to a sample of adults, observed and treated in a moving clinic (set up in a commercial fair, in the city of Araraquara, SP), as well as to identify the prevalence and the effect of socio-demographic characteristics on dental anxiety.
Methods

Study and Sample Design
A cross-sectional study with non-probabilistic convenience sample was conducted. A total of 212 individuals from both genders, over 18 years old, who sought dental assistance at the University Centre of Araraquara -UNIARA (in a moving clinic set up on the premises of the Commercial and Agro-Industrial Fair, in Araraquara, SP), participated in this study.
Variables and Instrument
A socio-demographic questionnaire was used to enable the sample's characterization regarding age, gender and educational level (Associação Brasileira de Empresas de Pesquisa, 2008) . To identify the levels of anxiety, we used the cross-cultural Portuguese adaptation of the Dental Anxiety Scale (DAS) (Hu et al., 2007) .
The scale contains four 5-point Likert-type questions. To obtain the overall score, the questions scores are added, and the individuals' anxiety levels are classified as null, low, moderate or exacerbated, using the proposed cutoff points (Corah, 1969) .
The interviews were all conducted by the same interviewer, calibrated in a pilot study (κ = 0.81).
Analysis of the Psychometric Characteristics
We evaluated the items' psychometric sensitivity using descriptive measures (central tendency, variability and shape). Values of skewness lower than 3 and kurtosis lower than 7 in absolute value, were considered to indicate an adequate sensitivity and a non-significant deviation from normality (Maroco, 2010) .
Construct validity was estimated by the factorial, convergent and discriminant validity, the latter being measured only for the two-factor model. To demonstrate the external validity of the factorial structure, the sample was subdivided into three parts: two parts formed the "Test Sample" and one part the "Validation Sample". In the first sample the factor structure was studied, and in the second the obtained structure was confirmed.
A confirmatory factor analysis was conducted to assess the quality of the adjustment of the one-factor (Corah, 1969 ) and the two-factor (Yuan et al., 2008) solutions. In order to assess the quality of the adjustment, the chisquare for the degrees of freedom (χ 2 /df), CFI (confirmatory fit index), GFI (goodness of fit index) and RMSEA (Root Mean Square Error of Approximation), were calculated. To determine the invariance of the factor structure obtained in the "Test Sample", in the "Validation Sample", and in different genders, a multi-group analysis was performed (Maroco, 2010) . All the analyses were performed using the program AMOS ® 19.0 (SPSS Inc., Chicago, IL).
The convergent validity was estimated by the Average Variance Extracted (AVE) and by the Composite Reliability (CR), and the discriminant validity by correlational analysis (p 2 ) (Fornell & Larcker, 1981) . The sample was then divided according to gender, and the factorial and convergent validity, as well as the invariance of the scale were once more estimated.
The internal consistency was assessed using the standardized Cronbach's alpha coefficient (α).
Data Analysis
Individuals were grouped according to their anxiety levels, and each category's prevalence was calculated by point and by confidence interval of 95%. The effect of the variables gender, age and education in dental anxiety were studied through multivariate linear regression, using structural equation modelling. The significance of the regression coefficients was evaluated after estimating the parameters using the maximum likelihood method. The level of significance was set at 5% 
Results
The participants' mean age was 33.5 years (SD = 15.6), and 62.3% were female. Regarding the level of education 86 (40.6%) had, at most, completed primary school, while 126 (59.4%) had higher levels of education.
Summary measures for each item of the DAS are presented in Table 1 . The skewness and kurtosis values indicate no significant deviations from normality.
The factor weights and the data's goodness of fit indices for the one-factor and two-factor structures, as well as the multi-groups analysis are presented in Table 2 .
An appropriate factor adjustment of the samples is observed (λ ≥ 0.50; CFI and GFI > 0.90), with only one limitation, the RMSEA in the female sample in both the one-factor model and the two-factor model. There was invariance between the Test Sample and the Validation Sample, and between genders (p > 0.05), denoting stability of the scale's factor structure. In the two-dimension model there was a high correlation (r) between the factors. Table 3 presents the convergent validity and internal consistency of the data.
An adequate convergent validity (AVE > 0.50 and CR > 0.70), and internal consistency (α > 0.70) of DAS can be observed in the sample when using the one-factor model. In the proposed two-factor model, there was no discriminant validity of the factors proposed (AVE < p 2 ). Given the limitations of the convergent and discriminant validity, and of the internal consistency regarding the two-factor model, we chose to use DAS considering only one-factor, in order to build the regression model.
Of the participants, 7.6% (IC 95% = 4.0 -11.1) had no anxiety, 47.6% (IC 95% = 40.9 -54.4) low anxiety levels, 32.5% (IC 95% = 26.2 -38.9) moderate, and 12.3% (IC 95% = 7.8 -16.7) exacerbated anxiety levels. The adjusted model explained only 2% of the variability of dental anxiety. No trajectory was statistically significant.
Discussion
It is important to consider and understand dental anxiety, as it frequently leads to missing, postponing or even cancelling dentist appointments (Malvania & Ajithkrishnan, 2011; Ng et al., 2004; Vassend, 1993) , and to the possible compromise of the individuals' oral health. It has been suggested that the assessment of the patients' dental anxiety is a valuable strategy in preventive programs aimed at a better patient integration and involvement in the process of oral health maintenance (Chaves et al., 2006) .
In this study, we used the Dental Anxiety Scale (DAS) (Corah, 1969) as it is a simple, short and widely applied instrument in dental practice worldwide. However, when it comes to using psychometric scales for data collection, special attention should be given to the evaluation of their reliability and validity in the sample, as it is the only way to assess the quality of the collected data. Nevertheless, we did not find, in the literature, studies using the Portuguese version of DAS that adequately estimated the instrument's psychometric properties.
The results suggest adequate reliability and validity of DAS in this sample when using the one-factor proposal, which is stable in independent samples.
The comparison of our results with those from the literature is difficult, since we found no studies that used the full-scale validation. In the validation study for the Chinese version (MDAS) (Yuan et al., 2008) , contrary to the present study, the two-dimension model provided a better fit (one dimension: χ 2 /df = 41.24, CFI = 0.902, GFI = 0.902, RMSEA = 0.227; two dimensions: χ 2 /df = 8.5, CFI = 0.985, GFI = 0.983, RMSEA = 0.098). However, the MDAS version presents 5 questions whose convergent and discriminant validity were not analysed. It is, therefore, not possible to assess whether the two-factor structure of the scale is justified.
When the scale was divided in two factors (dental anxiety before dental treatment: questions 1 and 2; anxiety during dental treatment: questions 3 and 4) there was a high correlation between them (Table 2) , which explains the model's inadequate discriminant validity (Table 3) . Reducing the number of questions in each factor also un- dermined significantly the scale's internal consistency (Table 3) . Thus, for the sample under study, the one-factor proposal of DAS presented better psychometric characteristics and, therefore, should be used.
The prevalence of anxiety in the sample was high (92.4%) confirming the findings of Chaves et al. (2006) . However, the authors found that most respondents (53.3%) had moderate levels of anxiety, while in our study most of the participants showed a low level of dental anxiety, which may be due to the fact that the latter is a normative sample while the first was conducted in patients in the waiting room of the Integrated Clinic of a Dentistry University.
The prevalence of exacerbated dental anxiety is consistent with what was observed in England (McGrath & Bedi, 2004) , India (Malvania & Ajithkrishnan, 2011) and Brazil (Maniglia-Ferreira et al., 2004; Rosa & Ferreira, 1997) .
The high levels of anxiety suggested by DAS evidence a significant problem for dental professionals, and may lead to difficulties in the conditioning and cooperation of the patient during treatment, jeopardizing the patientprofessional relationship, requiring greater care by the dentist during the planning and execution of clinical stages, aiming at making the patients aware of the importance of their oral health, in each consultation (Maniglia-Ferreira et al., 2004) .
Often, in the literature, studies relate dental anxiety to gender (Garip, Abalı, Göker, Göktürk, & Garip, 2004; Hu et al., 2007; Kanegane, Penha, Borsatti, & Rocha, 2003; Malvania & Ajithkrishnan, 2011; Muglali & Komerik, 2008; Quteish Taani, 2002; Rosa & Ferreira, 1997; Schuller, Willumsen, & Holst, 2003; Settineri, Tati, & Fanara, 2005; Singh, de Moraes, & Ambrosano, 2000; Udoye et al., 2005) , age (Malvania & Ajithkrishnan, 2011; Thomson, Stewart, Carter, & Spencer, 1996; Yuan et al., 2008) and educational levels (Chaves et al., 2006; Malvania & Ajithkrishnan, 2011; Maniglia-Ferreira et al., 2004; Rosa & Ferreira, 1997) , however, in this study's sample these characteristics were not good predictors of dental anxiety (Figure 1) . Thus, other variables should be considered in the model and, for that, exploratory studies should be initially performed, in order to identify the specific social and/or behavioural characteristics that may be related to the theoretical construct of anxiety.
Conclusions
DAS presented adequate internal consistency, convergent and factorial validity of the one-factor model, in this sample, allowing its safe use to assess levels of dental anxiety.
Dental anxiety was a highly prevalent and there was no significant effect of gender, age and education on anxiety levels in the sample.
